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Abstract 
 
Background 
Postpartum health has been subject to a focus on psychological morbidity, despite positive 
associations between postpartum recovery and maternal emotional wellbeing. There are 
currently many validated tools to measure wellbeing and related concepts, including non-
psychiatric morbidity. The General Health Questionnaire, 12 items (GHQ-12) is one such 
instrument, widely used and validated in several languages. Its use in postpartum settings has 
been documented with disagreement about the instrument's utility in this population, 
particularly in relation to scoring method and threshold. The GHQ-12 has never been 
translated into Maltese. This study explored the psychometric properties of the GHQ-12 in a 
Maltese postpartum population to consider if the use of a different scoring method (visual 
analogue scale) in the GHQ-12 can determine postpartum wellbeing. 
 
Methods 
One hundred and twenty-four postpartum women recruited from one hospital in Malta 
completed the translated and adapted GHQ-12 as a wellbeing measure (GHQ-12(WB)) at 
four postpartum time points. The psychometric properties of the GHQ-12(WB) were explored 
using confirmatory factor analysis, discriminant and divergent validity and reliability 
analysis. 
 
Results 
The GHQ-12(WB) demonstrated good divergent and known-groups validity and internal 
consistency. No models offered a good fit to the data. The overall consistent best-fit to the 
data was an eight item, two factor model (GHQ-8). Model fit improved across all models in 
terms of CFI at 13 weeks. 
 
Conclusion 
Findings generally support the reliability and validity of the Maltese version of the GHQ-
12(WB). Model fit changes over time reflect the dynamic nature of postpartum recovery. 
Further evaluation of the GHQ-8(WB) is recommended. 
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1. Introduction 
The optimum state of health in postpartum women is articulated in the World Health 
Organisation's (WHO) definition of general health as the physical, mental and social 
wellbeing of a person.1 The term wellbeing is further defined by several other authors as 
‘being equivalent to the state of set conditions which fulfil or enable a person to work or fulfil 
her realistic chosen and biological potentials’2 and ‘…creatively build strong and positive 
relationships with others and contribute the their chosen community’.3 
Wellbeing is currently a prevailing theme in the health care arena and suggests a 
concentration of capabilities and positive emotions rather than negative emotions, illness or 
disability.4 and 5 Wellbeing aims to encompass multiple domains which can be experienced 
spatially, temporally, inter-personally, bodily, in mood and personal identity.6 It is 
undoubtedly a complex construct and there is recognition of the overlap with other related 
concepts such as quality of life and general health.4 In a perinatal context wellbeing is a well-
used idiom but as in other areas it is used interchangeably with other terms, perhaps reflecting 
common characteristics between these constructs. 
Postpartum health has been well considered and acknowledged to combine many factors. As 
well as a return to physical health, becoming a parent is a major life transition and a time of 
crucial psychological adjustment, as both lifestyles and relationships alter.7 The individual 
potential of postpartum women to health may be placed within the context of their family, 
support network8 and the nursing of their newborn babies, which is further affected by the 
woman's views, beliefs and attitudes, culture, race and religion. The weeks and months after 
giving birth have been identified as a time of considerable pleasure for the mother, but also as 
a time of considerable stress.9 and 10 The recognition of this multitude of factors has led to a 
focus in the international literature11 and policy on postpartum psychological morbidity,12 
despite an acknowledgement of a positive association between postpartum recovery and 
maternal emotional wellbeing.13 Inevitable physical recovery correlates with improving 
psychological profiles14 and during that recovery, new mothers undergo the process of 
attaining their maternal identity that consists of developing an attachment with their baby, 
competence in mothering behaviours and experiencing pleasure when interacting with their 
baby.15 This process of personal growth in becoming a mother is described as a process of 
appreciation, discovery, learning and acceptance of the women's new role which results in a 
positive and worthwhile experience.16 This fits with the notion of wellbeing as encapsulating 
the presence of positive capabilities and emotions.4 Pregnancy and the postpartum period are 
inherently dynamic for women and will inevitably represent both a physical and 
psychological challenge.14 However, it is and should be viewed a normative rather than 
pathologic process. The wellbeing perspective offers a potent framework to encompass and 
exemplify the holistic nature of new motherhood, one which can involve a multi-faceted and 
evolving continuum ranging from a positive to a negative sense of wellbeing and where the 
domains of the experience are inherently implicated in each other but one which is 
intrinsically normal. 
This raises important questions about how current assessment often seeks to identify 
‘deviation from the norm’ in particular poor psychological health, rather than focus on 
identifying positive adjustment, which raises a further issue about how postpartum ‘health’ 
can be assessed within a positive normative frame rather than from negative focus. This could 
facilitate a normalising context and help practitioners to promote a positively oriented model 
of postpartum recovery. 
2. Assessing wellbeing 
There are currently many validated tools developed to measure wellbeing – taking different 
conceptualisations of the term as their starting point – and many to measure concepts that 
relate to wellbeing. Existing instruments focus on quality of life, happiness, satisfaction or 
aim to assess depression, anxiety, and stress. One such instrument designed to identify 
depression/general non-psychiatric morbidity is the GHQ-12.17 This is a shortened version of 
the original 60 item screening tool, which has been extensively translated and validated.18, 19, 
20 and 21 Its use in postpartum settings has been documented; however this same literature is 
contradictory in its assessment of the instrument's utility in this population. Whilst some 
studies suggest the GHQ-12 is a useful instrument,22 and 23 questions have been raised about 
scoring methods; appropriate threshold and factorial stability.24, 25 and 26 These authors have 
urged differing degrees of caution in its use to identify psychological distress in postpartum 
women. 
Despite the apparent limitations of the GHQ-12 in postpartum women, in the absence of a 
measure of wellbeing designed for or validated in a postpartum population and the potential 
congruence of the concepts of general health and wellbeing – acknowledged by other 
authors4 and 5 – the GHQ-12 was considered as a potentially useful instrument to assess 
wellbeing in a Maltese group of postpartum women. The instrument has not previously been 
translated into Maltese and hence there is currently no evidence of the key psychometric 
properties of the instrument in this group. This was also considered in light of the critique and 
concerns about the GHQ-12 in terms of factorial structure and stability, as useful to detect 
postpartum psychological distress as well as a consideration of the value of assessing 
postpartum wellbeing rather than morbidity. The aim of this study, therefore, was to consider 
the psychometric properties of the Maltese GHQ and explore its potential use of as a measure 
of general wellbeing rather than psychological distress, specifically to address the following 
questions: 
1. What is the underlying factor structure of the Maltese GHQ? 
2. Is the underlying factor structure stable over time? 
3. Is the Maltese version of the GHQ-12 internally consistent? 
4. Does the Maltese version of the GHQ-12 demonstrate good test-retest reliability? 
5. Can the use of a different scoring method in the GHQ-12 determine postpartum 
wellbeing? 
 
3. Methods 
3.1. Measure: the GHQ-12 
3.1.1. Translation 
The GHQ-12 had not previously been used in a Maltese population so was subject to a 
translation process. In the first phase the GHQ-12 was translated into Maltese by an 
experienced and professional translator of English. During the second phase, a preliminary 
validation of the translation was conducted by back translation, a standard method used for 
translating a research instrument from English to non-English languages.27 The translation of 
the GHQ-12 back into English was performed by a Maltese teacher fluent in English. In the 
third phase, the English translation derived from the Maltese translation was compared with 
the original English version of the GHQ-12 and a consensus was reached on the final Maltese 
version. This last phase was completed by a group of three bilingual Maltese nurse educators. 
Once finalised, the GHQ-12 was administered to a sample of five postpartum mothers to test 
its readability. 
3.1.2. Scoring 
To overcome the criticisms of scoring method and thresholds and to facilitate the use of the 
measure as one of wellbeing rather than a case detector for psychological morbidity, an 
alternative approach to scoring was employed. One approach which facilitates a scaling of the 
intensity of the mother's feelings associated with their emotional health is the use of the 
visual analogue scales (VAS). This facilitates an element of self-evaluation which is 
particularly pertinent to the dynamic postpartum context. The advantage of VAS, therefore, 
over a categorical scale is that they do not limit subjects to a number of possible responses 
but offer a continuum, which offers both greater sensitivity and enables potentially finer 
distinctions to be made.28 In line with the conceptualisation of wellbeing, these scales were 
on a positive trend and were scored by measuring the distance from the low end (zero point) 
to the specified place on the mother's mark. Permission to adapt the scale into VAS was given 
by the publishers of the GHQ-12, nferNelson (personal communication 5th June 2003). 
3.1.3. Reliability testing 
The instrument was then subject to reliability testing with four different groups of nursing 
students. The GHQ-12 in English (Likert scales and VAS), Maltese (VAS) and back 
translation (VAS) versions were administered separately to groups. The test–retest was 
carried out with a three week interval. Reliability testing of the GHQ-12 was performed on 
the English version (Likert scale and VAS), the Maltese version and back translation. The 
stability of the scales was performed by test–retest reliability for each question of the four 
versions, using a paired samples test (paired t-test), all of which gave a p-value of <0.05. 
These results demonstrate test–retest agreement and reliability of the Maltese version of the 
GHQ-12. The internal consistency of the GHQ-12 in the four versions was also examined. 
3.2. Piloting of the GHQ-12 (wellbeing) 
A pre-testing of Maltese GHQ-12 (WB) was also carried out with a convenience sample of 
10 postpartum mothers with a mean age of 24. Feedback revealed some minor modifications 
in re-phrasing. Re-piloting of the tool then followed on a larger convenience sample of 
another 39 postpartum mothers who satisfied the inclusion criteria for the main study. 
3.3. Design 
The study was approved by the Local Research Ethics Committee and institutional 
permissions were gained. The study used a within-subjects design with participants recruited 
to the study within the first 36 h of admission to the postpartum ward. Data was collected at 
four time points; within 48 h postpartum, 10 days postpartum, 6 weeks postpartum and 13 
weeks postpartum. 
3.4. Participants 
One hundred and forty four postpartum women were recruited from one hospital in Malta. 
Inclusion criteria specified mothers with Maltese citizenship, delivering their 1st, 2nd or 3rd 
babies, who delivered spontaneously, at term (>38 week gestation), with a vaginal delivery. 
The exclusion criteria consisted of mothers with caesarean section, medical complications, 
psychological disorders, with pre-term or sick babies. One hundred and twenty four (86%) 
women completed the measure at all four time points and thus represent the data reported in 
this study. The age of mothers ranged from 20 and 40 years (mean age 27.8 years). All 
participants were volunteers and gave informed consent to be involved in the study. Only 12 
women (8.3%) of the sample were unmarried. 96 (66.7%) were primigravid, 44 (30.6%) were 
having their second baby and 4(2.8%) were having their third baby. 72.9% had a 2 day 
hospital stay with the remaining staying between 3 and 5 days. 
3.5. Procedure 
All participants were recruited from the postpartum ward of the hospital in Malta, where the 
majority of births occur, across a 6 month time period. Women who fulfilled the inclusion 
criteria were approached by the author (CS) to explain the aim of the study. Consented 
women were then asked to complete the GHQ-12(WB) and a demographic sheet. Subsequent 
questionnaires were mailed to the woman prior to the identified time points and then 
collected in person by the author (CS) a week later. 
3.6. Statistical analysis 
Statistical analysis was conducted using PASW version 18,29 and 30 Analysis of Moment 
Structures (AMOS) version 1831 and Mplus version 3.32 
3.7. Confirmatory factor analysis 
Evaluation of a psychometric measure can be conducted, in part, using confirmatory factor 
analysis (CFA). The GHQ-12 has been established to be, despite being conceived and scored 
as a uni-dimensional measure, a scale that is intrinsically multi-dimensional.26 Eleven CFA 
models were evaluated, including ten multi-dimensional models and one uni-dimensional at 
each of the observation points, thus forty-four CFA models of the GHQ-12 were evaluated in 
total. For the purposes of brevity, the models evaluated will not be described in detail here 
but are usefully summarised in Ip and Martin26 and Hankins.33 The focus of the CFA within 
the context of this study, is not only to determine the best model fit, but also to evaluate 
consistency of model fit across discrete time periods, given that childbirth and perinatal 
period represents a period of dynamic physiological, psychological and social change. 
Observations over multiple time periods postpartum allow the scrutiny of the possible impact 
of such interactional factors on the tool. A key focus of model evaluation through CFA is the 
determination of model fit and parsimony. A maximum-likelihoods (ML) approach to model 
estimation was used, this being consistent with the assumption of multivariate normality.34, 
35 and 36 
The robustness of parametric tests against violations of the fundamental parametric 
assumptions37 have resulted in the contemporary use of ordinal or ordered categorical data – 
the common reality of questionnaire data – with these statistical techniques.38, 39, 40 and 41 
However, data exhibiting significant deviation from the normal distribution assumption can 
lead to an erroneous outcome based on assumed parametric acceptable data distributional 
characteristics and consequently, an incorrect and potentially misleading interpretation of 
statistical findings.37, 42, 43 and 44 Therefore, each of the GHQ-12 items distributional 
characteristics were examined in detail to determine deviation from assumed normality, 
which could have a deleterious impact on the CFA and SEM. Skew and kurtosis 
characteristics of each item were examined and those exhibiting any significant deviation 
from normality were rejected from the GHQ-12 item pool prior to further statistical analysis 
based on normality assumptions. The criteria for item rejection based on univariate skew and 
kurtosis characteristics, was based on absolute skew values equal to, or greater than 3 and 
absolute kurtosis values of equal to, or greater than 10, based on the non-normality cut-off 
recommendations of Kline.45 
Multiple goodness of fit tests46 were used to evaluate the models, these being the comparative 
fit index (CFI),47 and the root mean squared error of approximation (RMSEA). A CFI greater 
than 0.90 indicates an acceptable fit to the data46, 48, 49 and 50 while a CFI equal to or greater 
than 0.95 indicates a good fit to the data.49 A RMSEA with values of less than 0.08 indicate 
an acceptable fit to the data51 while values of less than 0.05 indicate a good fit to the data.52 A 
statistically significant χ2 indicates a significant proportion of variance within the data is 
unexplained by the model,46 though a significant χ2 statistic is often observed as an artefact of 
trivial variations in data,49 hence model evaluation is almost universally determined by model 
fits statistics such as CFI and RMSEA.34 Finally, given the focus on model comparison, the 
expected cross-validation index (ECVI)51 is used to compare baseline models. The ECVI was 
originally developed within the context of assessing the possibility that a model cross-
validates with other samples of similar size and from a similar population. 34 and 51 The ECVI 
statistic can be computed for each model and models can consequently be compared on the 
basis of the absolute value of this statistic. The model with the lowest ECVI value is 
considered to have the largest replication potential.34 
3.8. Divergent validity 
Divergent validity was determined by correlating GHQ-12 scale scores at each observation 
point with the participant's age. It was predicted that there would be no significant 
relationship between GHQ-12 scores and participant's age. 
3.9. Known-groups discriminant validity 
Known-groups discriminant validity was evaluated by testing for differences in GHQ-12 
scores in response to perineal birth trauma. A perinatal birth trauma score was calculated 
from each participant and a medium-split conducted to categorise equal numbers of 
participants into either a low or high perineal birth trauma groups of 72 participants. It was 
hypothesised that those in the high perineal birth trauma group would have significantly 
lower GHQ-12 scores compared to those in the low perineal trauma group at the 48 h and 10 
ten days observation points. 
3.10. Internal consistency 
An internal consistency analysis of the GHQ-12 at each observation point was conducted to 
ensure that the measures satisfied the criteria for clinical and research purposes using the 
Cronbach coefficient alpha statistical procedure. A Cronbach's alpha reliability statistic of 
0.70 is considered as the minimum acceptable criterion of instrument internal 
reliability.35 and 36 
3.11. Test–retest reliability 
Test retest reliability was evaluated using Pearson's correlation coefficients between 48 h and 
the 13 weeks observation point. A test–retest reliability coefficient of 0.80 has been 
suggested as the threshold for acceptability for a psychometric test.35 
4. Results 
The mean GHQ scores of participants at each observation point were 760.28 (165.12), 833.10 
(200.64), 906.23 (185.71) and 934.88 (204.05) at 48 h, 10 days, 6 weeks and 13 weeks 
observation points respectively. One-way within-subject analysis of variance revealed a 
statistically significant difference in GHQ-12 scores as a function of observation point, 
F(3,369) = 32.15, p < 0.001, with GHQ-12 scores increasing over time. 
4.1. Multivariate normality 
The distribution of the GHQ-12 items at the 48 h observation point revealed generally no 
evidence of significant skew or kurtosis (skew range 0.48–1.21, kurtosis range 0.04–1.64). At 
the 10 days observation point a similar pattern emerges (skew range 0.39–2.77, kurtosis range 
0.08–2.09) with the exception of GHQ-12 item 12 which revealed evidence of kurtosis 
(11.83). Similarly, the 6 weeks observation point a generally distributionally satisfactory 
pattern emerges (skew range 0.66–3.14, kurtosis range 0.50–3.56), again, with the exception 
of GHQ-12 item 12 which revealed evidence of kurtosis (12.31). Finally, at 13 weeks, a 
consistent pattern emerges with the second and third observations (skew range of 0.99–3.59, 
kurtosis range 0.01–5.82) with the exception of GHQ-12 item 12 which revealed evidence of 
kurtosis (21.53) (see Table 1). 
  
Table 1.  
Summary of the Cronbach's alpha for the GHQ-12 in the four versions. 
Variables Parameter 
Original 
Likert 
Original 
VAS 
Maltese 
VAS 
Back translation 
VAS 
GHQ-12 
Cronbachs 
Alpha 
0.8678 0.8598 0.9228 0.9278 
 
4.2. Evaluation of models 
The results of the CFA for each model at each observation point are summarised in Table 2, 
Table 3, Table 4 and Table 5. During the first observation point the two-factor model of 
Graetz53 offered the best fit to the data. However, during each of the following observations, 
the overall best-fit to the data in terms of consistency was that of Kalliath et al.,54 however, 
none of the models evaluated offered a good fit to the data based on both CFI and RMSEA. It 
was also noteworthy that model fit improved across all models in terms of CFI at the 13 
weeks observation point. 
  
Table 2.  
Factor structure of the GHQ-12 at 48 h postpartum determined by testing the fit of 
models derived from factor analysis and SEM models related to negativity/positivity 
item bias. 
Model (90%) χ2 (df) p CFI RMSEA (90%)a ECVI 
Doi and Minowa (2 
factor) 
115.59 
(43) 
0.001 0.86 
0.11 (0.08–
0.13) 
1.13 (0.93–
1.38) 
Doi and Minowa (3 
factor) 
123.81 
(51) 
0.001 0.87 
0.10 (0.08–
0.12) 
1.24 (1.04–
1.50) 
Graetz (2 factor) 74.80 (34) 0.001 0.90 
0.09 (0.06–
0.12) 
0.82 (0.67–
1.02) 
Graetz (3 factor) 
152.82 
(51) 
0.001 0.83 
0.12 (0.10–
0.14) 
1.45 (1.21–
1.73) 
Kilic et al. 
171.53 
(53) 
0.001 0.80 
0.12 (0.10–
0.15) 
1.55 (1.30–
1.85) 
Martin 
133.85 
(41) 
0.001 0.81 
0.13 (0.10–
0.15) 
1.29 (1.07–
1.56) 
Politi et al. 
147.30 
(52) 
0.001 0.84 
0.11 (0.09–
0.13) 
1.39 (1.17–
1.67) 
Unitary 
198.06 
(54) 
0.001 0.75 
0.14 (0.12–
0.16) 
1.72 (1.45–
2.05) 
Valenced (+/−) 
165.94 
(53) 
0.001 0.81 
0.12 (0.10–
0.14) 
1.51 (1.26–
1.81) 
Worsley and Gribbin 
172.52 
(51) 
0.001 0.79 
0.13 (0.11–
0.15) 
1.58 (1.33–
1.89) 
Kalliath et al. 90.98 (19) 0.001 0.81 
0.16 (0.13–
0.20) 
0.87 (0.69–
1.11) 
Hankins positive errors 
101.48 
(39) 
0.001 0.89 
0.11 (0.08–
0.13) 
1.25 (1.07–
1.49) 
Hankins negative errors 
130.72 
(39) 
0.001 0.84 
0.13 (0.10–
0.15) 
1.46 (1.23–
1.73) 
Note: Bold indicates best model fit as a function of model fit index criterion and 
scoring method. Abbreviations: comparative fit index (CFI), root mean squared error 
of approximation (RMSEA), expected cross-validation index (ECVI). 
a Denotes 90% confidence interval (CI). 
 
  
Table 3.  
Factor structure of the GHQ-12 at 10 days postpartum determined by testing the fit of 
models derived from factor analysis and SEM models related to negativity/positivity 
item bias. 
Model (90%) χ2 (df) p CFI RMSEA (90%)a ECVI 
Doi and Minowa (2 
factor) 
173.50 
(43) 
0.001 0.86 
0.15 (0.12–
0.17) 
1.69 (1.43–
2.00) 
Doi and Minowa (3 
factor) 
205.09 
(51) 
0.001 0.84 
0.14 (0.12–
0.17) 
1.98 (1.70–
2.31) 
Graetz (2 factor) 
135.60 
(34) 
0.001 0.85 
0.14 (0.12–
0.17) 
1.38 (1.16–
1.66) 
Graetz (3 factor) 
197.04 
(51) 
0.001 0.85 
0.14 (0.12–
0.16) 
1.92 (1.65–
2.25) 
Kilic et al. 
252.69 
(53) 
0.001 0.79 
0.16 (0.14–
0.18) 
2.28 (1.96–
2.66) 
Martin 
167.97 
(41) 
0.001 0.83 
0.15 (0.12–
0.17) 
1.68 (1.42–
1.98) 
Politi et al. 
212.92 
(52) 
0.001 0.83 
0.15 (0.13–
0.17) 
2.02 (1.73–
2.36) 
Unitary 
277.09 
(54) 
0.001 0.77 
0.17 (0.15–
0.19) 
2.44 (2.10–
2.83) 
Valenced (+/−) 
222.75 
(53) 
0.001 0.82 
0.15 (0.13–
0.17) 
2.07 (1.77–
2.42) 
Worsley and Gribbin 
213.71 
(51) 
0.001 0.83 
0.15 (0.13–
0.17) 
2.04 (1.75–
2.38) 
Kalliath et al. 76.20 (19) 0.001 0.90 
0.14 (0.11–
0.18) 
0.88 (0.72–
1.10) 
Hankins positive errors 
171.16 
(39) 
0.001 0.86 
0.15 (0.13–
0.18) 
1.91 (1.65–
2.22) 
Hankins negative errors 
154.56 
(39) 
0.001 0.88 
0.15 (0.12–
0.17) 
1.81 (1.57–
2.11) 
Note: Bold indicates best model fit as a function of model fit index criterion and 
scoring method. Abbreviations: Comparative fit index (CFI), Root mean squared error 
of approximation (RMSEA), Expected cross-validation index (ECVI). 
a Denotes 90% confidence interval (CI). 
 
  
Table 4.  
Factor structure of the GHQ-12 at 6 weeks postpartum determined by testing the fit of 
models derived from factor analysis and SEM models related to negativity/positivity 
item bias. 
Model (90%) χ2 (df) p CFI RMSEA (90%)a ECVI 
Doi and Minowa (2 
factor) 
182.40 
(43) 
0.001 0.85 
0.15 (0.13–
0.17) 
1.75 (1.48–
2.07) 
Doi and Minowa (3 
factor) 
211.30 
(51) 
0.001 0.83 
0.15 (0.13–
0.17) 
2.02 (1.74–
2.36) 
Graetz (2 factor) 
131.15 
(34) 
0.001 0.86 
0.14 (0.12–
0.17) 
1.35 (1.13–
1.62) 
Graetz (3 factor) 
181.11 
(51) 
0.001 0.86 
0.13 (0.11–
0.15) 
1.81 (1.55–
2.13) 
Kilic et al. 
221.80 
(53) 
0.001 0.82 
0.15 (0.13–
0.17) 
2.07 (1.77–
2.42) 
Martin 
150.85 
(41) 
0.001 0.86 
0.14 (0.11–
0.16) 
1.56 (1.32–
1.85) 
Politi et al. 
214.38 
(52) 
0.001 0.86 
0.15 (0.13–
0.17) 
2.03 (1.74–
2.37) 
Unitary 
222.77 
(54) 
0.001 0.82 
0.15 (0.13–
0.17) 
2.06 (1.77–
2.41) 
Valenced (+/−) 
214.37 
(53) 
0.001 0.83 
0.15 (0.13–
0.17) 
2.02 (1.73–
2.36) 
Worsley and Gribbin 
184.55 
(51) 
0.001 0.86 
0.13 (0.11–
0.16) 
1.84 (1.57–
2.15) 
Kalliath et al. 82.14 (19) 0.001 0.89 
0.15 (0.12–
0.19) 
0.92 (0.75–
1.15) 
Hankins positive errors 
148.15 
(39) 
0.001 0.89 
0.14 (0.12–
0.16) 
1.75 (1.51–
2.04) 
Hankins negative errors 
169.43 
(39) 
0.001 0.86 
0.15 (0.13–
0.18) 
1.90 (1.64–
2.21) 
Note: Bold indicates best model fit as a function of model fit index criterion and 
scoring method. Abbreviations: comparative fit index (CFI), root mean squared error 
of approximation (RMSEA), expected cross-validation index (ECVI). 
a Denotes 90% confidence interval (CI). 
 
  
Table 5.  
Factor structure of the GHQ-12 at 13 weeks postpartum determined by testing the fit 
of models derived from factor analysis and SEM models related to 
negativity/positivity item bias. 
Model (90%) χ2 (df) p CFI RMSEA (90%)a ECVI 
Doi and Minowa (2 
factor) 
138.59 
(43) 
0.001 0.92 
0.12 (0.10–
0.15) 
1.44 (1.22–
1.72) 
Doi and Minowa (3 
factor) 
156.05 
(51) 
0.001 0.91 
0.12 (0.10–
0.14) 
1.64 (1.40–
1.93) 
Graetz (2 factor) 90.27 (34) 0.001 0.94 
0.11 (0.08–
0.13) 
1.06 (0.89–
1.29) 
Graetz (3 factor) 
149.27 
(51) 
0.001 0.92 
0.12 (0.09–
0.14) 
1.60 (1.36–
1.87) 
Kilic et al. 
179.25 
(53) 
0.001 0.90 
0.12 (0.10–
0.15) 
1.71 (1.46–
2.01) 
Martin 
113.00 
(41) 
0.001 0.93 
0.11 (0.09–
0.13) 
1.29 (1.10–
1.54) 
Politi et al. 
163.54 
(52) 
0.001 0.91 
0.12 (0.10–
0.14) 
1.67 (1.43–
1.97) 
Unitary 
173.44 
(54) 
0.001 0.90 
0.12 (0.10–
0.14) 
1.72 (1.46–
2.02) 
Valenced (+/−) 
164.25 
(53) 
0.001 0.91 
0.12 (0.10–
0.14) 
1.67 (1.42–
1.96) 
Worsley and Gribbin 
148.37 
(51) 
0.001 0.92 
0.12 (0.09–
0.14) 
1.58 (1.35–
1.86) 
Kalliath et al. 55.49 (19) 0.001 0.95 
0.12 (0.08–
0.15) 
0.74 (0.61–
0.92) 
Hankins positive errors 
145.44 
(39) 
0.001 0.91 
0.14 (0.11–
0.16) 
1.73 (1.50–
2.02) 
Hankins negative errors 
114.51 
(39) 
0.001 0.94 
0.12 (0.09–
0.14) 
1.51 (1.32–
1.77) 
Note: Bold indicates best model fit as a function of model fit index criterion and 
scoring method. Abbreviations: Comparative fit index (CFI), root mean squared error 
of approximation (RMSEA), expected cross-validation index (ECVI). 
a Denotes 90% confidence interval (CI). 
 
  
4.3. Divergent validity 
No significant correlation was observed between the GHQ-12 total score and participants age 
at 48 h (r = 0.10, p = 0.22), 10 days (r = 0.08, p = 0.33), 6 weeks (r = 0.03, p = 0.76) and 13 
weeks postpartum (r = 0.01, p = 0.91). The common variance explained between GHQ-12 
scores and participants age at each observation point was <1%. 
4.4. Known-groups discriminant validity 
The mean GHQ-12 scores for the low and high perineal trauma groups are shown in Table 6 
for each observation point (48 h and 10 days perinatal). A significant difference between 
groups differentiated by the perineal trauma type was observed on GHQ-12 scores at 48 h 
postpartum, t(142) = 4.07, p < 0.001, and at 10 days postpartum, t(138) = 3.17, p < 0.001 in the 
predicted direction. 
Table 6.  
Mean GHQ-12 scores at 48 h and 10 days postpartum as a function of perineal birth 
trauma classification. Standard deviations in parentheses. 
Variable Low perineal trauma (N = 72) High perineal trauma (N = 72) 
GHQ-12 (48 h) 813.46 (130.55) 707.10 (179.26) 
GHQ-12 (10 days) 885.14 (181.73) 781.06 (206.34) 
 
4.5. Internal consistency 
Calculated Cronbach's alpha of the GHQ-12 scale at 48 h, 10 days, 6 weeks and 13 weeks 
were 0.85, 0.91, 0.92 and 0.95 respectively. 
4.6. Test–retest reliability 
Pearson's r was calculated between GHQ-12 scores for the 1st and 4th observation point and 
though statistically significant (p = 0.001) did not reach Kline's35 threshold for test–retest 
reliability (r = 0.31). 
5. Discussion 
The Maltese GHQ-12 as a measure of wellbeing, utilising VAS scoring demonstrated good 
divergent and known-groups discriminant validity, consistent with the literature on perineal 
trauma which clearly suggests that perineal pain decreases progressively as mothers regain 
their general health.55 This further supports the use of a VAS method of scoring as one able to 
determine wellbeing rather than psychological morbidity. Further research which assesses the 
GHQ-12(WB) against other measures of wellbeing would be useful to further establish the 
value of the VAS scale in this regard. In line with other studies the GHQ-12(WB) was 
observed to have good internal consistency, suggesting that the GHQ-12(WB) may be a 
useful clinical screening tool in the postpartum context to determine wellbeing. 
The test–retest characteristics of the GHQ-12(WB) in this study, however, not reach Kline's 
criterion. This is not uncommon and consistent with previous research.26 Klein suggests that 
if used in single groups for research purposes then a lower correlation level may be 
acceptable.35 Alternately one suggestion offered by Ip and Martin26 is that the event of birth 
and its associated emotional aspects make a test-retest procedure within a normal threshold of 
acceptability unfair on the test.26 The same argument can be adopted here in that the 
postpartum period is normally characterised by a dynamic and fluctuating emotional state. 
The findings of the CFA support the generally accepted notion that the GHQ-12 is a multi-
dimensional measure, with two factor models offering the best solutions at all data points, a 
finding consistent with other translated versions of the instrument.19 and 26 The factor structure 
is most generally consistent with Kalliath et al.54 and the findings of Ip and Martin26 which 
focus on a two factor correlated short eight-item scale. Taken with the positive findings 
related to validity and internal consistency, this suggests that an 8 item scale version of the 
GHQ -12 (WB) may have potential clinical utility. That the factor models tested do not 
provide a good fit on all fit indices may be directly related to the use of VAS as a scoring 
method and support use of the GHQ-12 to determine wellbeing. The GHQ-12(WB) was 
specifically used as a means to measure positive general health and emotional wellbeing. 
Hence the original focus of the GHQ-12 on mental health, particularly anxiety or depression 
and societal dysfunction, in this sense was not utilised. 
The improvement of model fit across all models, irrespective of factor structure at the fourth 
observation point does indicate degree of variability in factorial stability over time. However, 
this may be more indicative of the impact of the ‘change state’ of the women in the 
postpartum period, which causes women to respond differently to the questionnaire by the 
later postpartum period. Whilst this seems intuitively reflective of the natural state of 
postpartum recovery, it significantly highlights the importance of the dynamics of the 
population under investigation on the measurement stability, reliability and veracity of 
psychometric instruments. This perhaps further supports the use of a general wellbeing 
approach rather than attempts to measure specific domains of psychological morbidity. 
6. Conclusion 
Findings from the current study seem to generally support the reliability and validity of the 
Maltese version of the GHQ and offer promise of its utility as a potential measure of 
wellbeing rather than one of psychological morbidity. The postpartum period is a time when 
there might be a number of threats to mood state which do may not necessarily constitute 
morbidity but may affect a sense of general wellbeing, making the instrument's relevance in 
this context particularly pertinent. The current study has some limitations including small 
sample size and its use in one particular context. These could be addressed by future 
replication studies, evaluation against other measure of wellbeing and use in the context of 
postnatal depression to further determine the measures discriminant validity. Investigation of 
the GHQ-12(WB) in other languages would seem merited. Of additional value would be 
establishment of its value in a pregnant population and across the continuum of the perinatal 
period. Further research is also required to establish the full extent of the utility of Kalliath et 
al's54 two factor, eight-item version of the GHQ in postpartum women. Despite the tenuous 
findings re factor structure and the test–retest issues, the results here appear encouraging 
enough to support further investigation of this instrument. 
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